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Sources of PM,, .
(Québec)

Trangportations (9.2 %)
Industries (12.6 %)

e Combustions (not industrial )

- mainly wood burning (21.9 %)

Open sources (55 %) (including
forest fire (14.5 %))

Others (1.3 %)




Monthly mean PM, . (ug/m°)

PM, . monthly means at Riviere-des-Prairies (2001)
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PM, . daily means at Riviere-des-Prairies (2001)
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Hourly variation PM;s Riviére-des-Prairies
WINTER 98-99,99-00 and 00-01  (n=341)
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Hourly variation PMs Riviére-des-Prairies
WINTER 98-99,99-00 and 00-01  (n = 341)
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Hourly Variation PM,: all stations
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PM,: vs sfc Wind speed

’ Riviere des Prairies  (n = 341)
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PM,: vs low level Vertical stability
30 - Riviere-des-Prairies (n = 340)
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Statistical forecast model based on:

Meteorological Parameter Time period Correlation [

Surface wind speed (Km/h) Evening average -0,74
PBL (m) 00z -0,69
Low level Vertica stability

°C/m) 00z -0,50
Delta- T (°C) 24 hours 0,38
925 mb wind speed (Km/h) 00z -0,36
Precipitation (mm) 24 hours -0,35
Surface temperature (°C) 127 -0,33
Relative humidity (%) Evening average -0,27




Class distribution
winter 98-99, 99-00 and 00-01 (n = 341)

‘ Poor PM,: 3 30 pg/m® 14,2 % of the time

Q Far : 15ug/m3 < PM,s < 30ug/m®  31,5% of the time

‘ Good : PM,e < 15pg/m® 54,3 % of the time



Model

wind Stability (Hypsometric equation) PBL Temp, RH
(sfc, 925 mb)  Temp(sfc, 925 mb) Pressure (MSL) PCPN

| | | |

” Discriminant analysiS (assign prior probabilities) “

Regression Regression Regression
analysis analysis analysis




meteor ological
observations

Winter
Dispersion
forecasts M odel

GEM
M odel

Winter
Dispersion
Forecast




Air stability —

Ventilation s

SFC Parameters .

Local
M easurements

Results =

El Prevision de disparslon hivemale =]

------- stabllite ======-
Temperature de surface prevue a BBZ: (8.3 C
Temperature a 925 mb prevue a BBZ: |E.E C
Pression de surface prevue a BBZ: |1333.3 mh
------- Ventilation =======
:Hngtnna du vent en surface prevue entre B0 et B83Z: |18.0 kmsh
Yitesse du vent a 925 mb prevue a BBE: |4l.E kmsh |
Hauteur de la couche limite prevue pour le jour 1: |?T.E m
i En surface BT
Temperature observee a 12Z- (2.4 €
Temperature minimum chzervee entre BbZ ot 15£: |2.1 C
Temperature maximum prevue entre 122 st B5£2: |ll.E C
Humidite relative moyenne observes entre BBZ et B3Z: Igiti______fﬁ
Precipitation totale prevue entre B6Z et B5Z: ﬁi]i_______mm;

Donnees horaires —————

Date == Temperature == Yent == PH 2.5
2E81/168/29: 1688 TCH) H(HY V(H/H)} P(H>
2EBLS1B/29:1568 TI6.6) HIES.4) YO193/785%) POL2.1)
2001/18/29:1488 T(6.7) HIE3.8) V(213/85) P(14.8)
2881/18/29:1388 T(4.1) H(72.7) ¥(285/85}) P(11.6}
2801/18/29:1208 T(3.4) H(72.8) V(198/85) P(E_7)
28081/16/29:1188 T(3.3) H(78_8) V(216/86) P(5.8)

——————— Evaluation ——----—-
Evaluer le PM 2.5 |

Mauvaise: 34.2 ug/m3

. 29.4 ed.e




Meteorological conditions
leading to POOR dispersion

 Weak surface gradient (low wind speeds)
 Low mixing height value

 Temperature Inversion (stable condition)
« Ahead of warm front

 Back of high-pressure system




Forecast issued at 2:00 PM on wednesday 31 january 2001 for the next 24 hours.

IMext forecast 1ssued at 2:00 PI on thursday 1 tebruary 2001

< Winter dispersion:
] POOR

In the Greater Montreal Area, weather condions for the next 24 hours are favourable to an accumulation
of air pollutants. In order to wnprowe the poor atr quality, vou should reframm as mch as possible from
usttig fireplaces and wood stowes, You could also use public transpottation for vour daly cummutings.

People should not experience sigtuficant health effects Heowewer, more wulnerable people like woung
children and those suffening from asthma, bronchitis, emphysema or coronary problems, can be affected

To avord nisks and problems, it 18 recommended that these people reduce thetr outdoor actinties.

For more formation, please contact vour CLSC Health Line.

WEB siteat http://www.qc.ec.qac.ca/atmos/smoa/




Performance results |

Good Fair Poor Overall
POD 84 % 56 % 84 % 77 %
FAR 15 % 40 % 27 % 23 %
CSl 13 % 41 % 64 % 62 %

POD : Measures the percentage of events correctly forecasted
FAR : Measures the tendency to over forecast

CSl : Combines observed and forecasted occurrences




Featur es

Data
Meteorological : Environment Canada
Air Quality  : Environment Canada

Quebec Ministry of Environment
Montreal urban Community

Winter Info-Smog M odel

Dissemination

media, WEB site : Environment Canada

Regional offices : Quebec Ministry of Environment
WEB site . Montreal urban Community
CLSC, Health line: Public Health Department




Conclusion |

Statistical Forecast

» Multi-sources pollutants (widespread sources over area)
e Pollutants are mainly local (no significant transport)

« Steady emission over long time period (day after day)
» Weather isthe main driver

 Low altitude emission (no high stack)

http://www.gc.ec.gc.ca/atmos/smog




Futurework |

Integration of :

o \Wind direction at upper level
(long range transportation of PM,, ;)

* Integration of others PM, 5 stations over southern Québec
(spatial extension of the program)

 Forecast produce and distribute directly with Scribe
(interface linking models outputs to all kind of forecasts)

* Use of numerical model’ s outputs as predictors
(CHRONOS)




